Objective: Neuropsychological expertise has played an increasing role in legal decision-making in criminal contexts. Valid neuropsychological evidence in criminal forensic contexts requires normative data that are representative of justice-involved individuals. Unfortunately, existing normative data appear unlikely to represent justice-involved individuals due to significant demographic and clinical factors specific to this population. As a result, the interpretation of neuropsychological performance with justice-involved individuals using existing normative data may increase the risk of inaccurate description, invalid clinical conceptualization, misdiagnosis of impairment, and misattribution of deficits in functional-legal capacities. The current study aimed to examine the use of neuropsychological assessment with justice-involved men. Method: A sample of incarcerated men (N = 95) was assessed using a battery of demographic, clinical, and neuropsychological measures. Results: Descriptive analyses showed the demographic and clinical diversity of justice-involved men. Inferential statistical analyses, effect size calculations, and clinical analyses demonstrated that a sample of justice-involved men performed significantly differently and was more impaired than commonly referenced normative samples across multiple measures of intellectual functioning, attention, verbal fluency, and executive functioning. Preliminary data are provided to aid the use of the selected neuropsychological measures with justice-involved men. Conclusions: Justice-involved men appear to represent a distinct neuropsychological population. Group-specific normative data will be useful to help ensure that opinions about these individuals are relevant, valid, and admissible within legal decision-making in criminal contexts. The current data can guide future efforts to develop substantive normative data on neuropsychological measures likely to be used in the assessment of justice-involved men.
Introduction
Neuropsychological assessment is a multidisciplinary practice with much potential to inform legal decision-making (Larrabee, 2011) . Its role in civil proceedings has been recognized for some time, and it continues to be developed in criminal proceedings (Denney & Sullivan, 2008; LaDuke, DeMatteo, Heilbrun, & Swirsky-Sacchetti, 2012; Martell, 1992; Sweet, Moberg, & Suchy, 2000) . Given the increasing prevalence of both neuropsychological and neuroscientific evidence in criminal legal cases (Farahany, 2015) , and the limitations of neuroscientific evidence to answer relevant criminal psycholegal questions (LaDuke, Haney-Caron, & Slobogin, 2015; Morse, 2016) , it is reasonable to assume neuropsychological expertise will continue to play an increasing role in criminal cases in the United States legal system.
Providing valid (and admissible) neuropsychological expertise in criminal forensic contexts requires relevant normative data. Unfortunately, the true abilities of justice-involved individuals may not be captured by extant neuropsychological norms due to several demographic and clinical factors that relate to both neuropsychological functioning and antisocial behavior. Specifically, compared to samples used in the development of extant normative data, justice-involved individuals are likely to be younger and more culturally diverse (Bureau of Justice Statistics [BJS], 2015a [BJS], , 2015b [BJS], , 2016b [BJS], , 2016c , and have higher rates of learning deficits (She & Stapleton, 2006) , attention-deficit/hyperactivity disorder (ADHD; Cahill et al., 2012; Rasmussen, Almvik, & Levander, 2001) , traumatic brain injury (TBI; Centers for Disease Control and Prevention, 2007; Shiroma, Ferguson, & Pickelsimer, 2010) , trauma exposure (Wolff & Shi, 2012; Wolff, Shi, & Siegel, 2009) , and substance abuse (Fishbein, 2000; Miles & Johns, 2009) . Indeed, the lack of normative data specific to justice-involved individuals has previously been highlighted as one of the primary practical limitations to neuropsychological assessment within justice settings (Vanderhoff, Jeglic, & Donovick, 2011) .
Despite the apparent risk that current normative data may not validly represent justice-involved populations, little empirical investigation has directly addressed this important practical issue. Meta-analyses have demonstrated marked attention and executive functioning differences between antisocial groups and control groups on the magnitude of 0.44 standard deviations (Ogilvie et al., 2011) to 0.62 standard deviations (Morgan & Lilienfeld, 2000) , particularly among criminal samples (d = 0.61 and 0.91, respectively). (Antisocial groups were generally defined as individuals with psychopathic personalities, individuals with relevant clinical diagnoses (i.e., antisocial personality disorder, conduct disorder, or oppositional defiant disorder), incarcerated offenders, or delinquents (Morgan & Lilienfeld, 2000; Ogilvie, Stewart, Chan, & Shum, 2011) , and individuals with histories of physical aggression or violence (Ogilvie et al., 2011) . Control groups were generally defined as normal comparison groups or individuals in psychiatric or other institutionalized settings (Morgan & Lilienfeld, 2000; Ogilvie et al., 2011) .) More recent research demonstrated that incarcerated offenders performed significantly below the normative sample on tasks of initiation and concept formation (but not verbal fluency and cognitive flexibility) (Hancock, Tapscott, & Hoaken, 2010) ; however, statistical information regarding these differences was not provided. Overall, extant empirical investigations appear to show significant differences in aspects of neuropsychological performance between justice-involved samples and relevant comparison groups.
Justice-involved individuals appear to represent a distinct neuropsychological population that is not well described by current normative data. Applying existing, commonly used normative data to justice-involved individuals may therefore lead to inaccurate description of neurocognitive strengths and weaknesses, poor clinical conceptualization of impairment and treatment considerations, and invalid diagnosis (Cagigas & Manly, 2014; Manly, 2008) . As a result, this practice does not appear to be fully consistent with relevant ethical guidance from the Ethical Principles of Psychologists and Code of Conduct (Standards 2.04, 9.01(a), 9.01(b), and 9.08(b); American Psychological Association [APA], 2010), the Specialty Guidelines for Forensic Psychology (Guideline 9.01 and 10.02; APA, 2013), or the Guidelines on Multicultural Education, Training, Research, Practice, and Organizational Change for Psychologists (Guideline 5; APA, 2002) . Nor does this practice appear fully consistent with relevant practice guidelines (Heilbrun et al., 2003; National Academy of Neuropsychology, 2003) or standards for the admissibility of evidence in criminal legal decision-making (Kaufmann, 2008; Melton, Petrila, Poythress, & Slobogin, 2007, pp. 47-48) , particularly related to the concepts of legal materiality (i.e., the nexus between the neuropsychological evidence and the psycholegal question before the court), empirical fit (i.e., the extent to which neuropsychological practice can be applied within the criminal justice setting), and probative value (i.e., whether the neuropsychological evidence makes a fact at issue in the case more or less likely, typically based on the validity of its underlying procedures).
The goal of the current study was to examine the use of neuropsychological assessment in a general population of justiceinvolved men. To that end, clinical and neuropsychological descriptions of a sample of justice-involved men are presented. This sample is then compared against commonly referenced normative samples for several neuropsychological measures. Finally, preliminary data are presented to inform the use of selected measures in the neuropsychological assessment of justice-involved men.
Materials and Methods
The current study was developed from the data of a larger project investigating the ability of neuropsychological measures to predict antisocial behavior. The results of the larger project are presented elsewhere (LaDuke, 2016) and do not significantly overlap with the current manuscript in terms of focus or content.
Data collection occurred between February 2014 and April 2015 at a private community-based correctional facility in a Mid-Atlantic state. The inclusion criterion of the larger project was being a resident of the correctional facility preparing to re-enter the community following a state prison incarceration, under the supervision of the state's Department of Corrections.
Exclusion criteria of the larger project were being a woman; placement at the correctional facility from a county jail or following violation of parole; diagnosis of major psychotic or mood disorder; blindness; deafness; upper extremity impairment; and lack of proficiency in comprehending spoken or written English. Women were excluded due to clinical factors for this population that were salient to the larger project, and the restricted number of women residents at the study site. Individuals from the county jail were excluded to ensure all participants had already been sentenced. Individuals who had violated parole were excluded to ensure all participants came directly from correctional institutions, rather than from the community. Individuals diagnosed with major psychotic and mood disorders were excluded due to clinical factors for this population that were salient to the larger project. Individuals with significant visual, hearing, or upper extremity impairment were excluded to ensure performance on the study measures was not affected by difficulties in these areas. Proficiency in spoken and written English was required to adequately complete informed consent and relevant study measures.
Sample
A total of 217 individuals were approached to participate in the study, of which 122 agreed to consider participating and 100 were consented to participate. Individuals not recruited to participate (n = 95) reported they were not interested (n = 81) or met the exclusion criteria of diagnosis of major psychotic or mood disorder (n = 6), blindness (n = 1), lack of proficiency in comprehending spoken English (n = 6), or lack of proficiency in comprehending written English (n = 1). Individuals recruited but not consented to participate (n = 22) were no longer interested (n = 21) or had conflicting work schedules (n = 1). Four participants performed below the required 5th grade reading level; these participants were contemporaneously removed from the study and excluded from further data analysis.
A total of 96 participants completed the neuropsychological measures, and 90 completed the clinical measures (see Measures). Individuals completing the neuropsychological measures but not the clinical measures (n = 6; 6% attrition rate) were no longer interested (n = 3), were administratively returned to a state correctional institution prior to completing the second session (n = 2), or had a conflicting work schedule (n = 1). The first participant served as a predetermined pilot participant to allow for in vivo training of the study procedures, and was therefore excluded from further data analysis. The final sample included in all further analyses therefore consisted of the 95 participants completing the neuropsychological measures, and the 89 participants further completing the clinical measures.
Measures
Consented participants completed a battery of demographic items, neuropsychological measures, and clinical measures. Neuropsychological measures were included in the larger project that (a) measured general executive functioning, impulsivity, cognitive flexibility, verbal fluency, or attention (i.e., domains determined to be salient to the larger project); (b) have exhibited satisfactory psychometric properties, particularly within justice-involved samples; (c) are cost effective, and therefore more likely to be used in correctional settings; and (d) have exhibited the ability to distinguish antisocial populations from comparison populations (see Morgan & Lilienfeld, 2000; Ogilvie et al., 2011) . The neuropsychological measures included in the current study were the Behavioral Assessment of the Dysexecutive Syndrome (BADS; Wilson, Alderman, Burgess, Emslie, & Hodges, 1996) , Color-Word Interference Test (CWIT; Delis, Kaplan, & Kramer, 2001) , verbal fluency tasks (FAS and Animal Naming; Heaton, Miller, Taylor, & Grant, 2004) , Porteus Maze Test (Vineland Revision) (PMT; Porteus, 1959 Porteus, , 1965 , Ruff 2&7 Selective Attention Test (Ruff 2&7; Ruff, Niemann, Allen, Farrow, & Wylie, 1992) , Symbol Digit Modalities Test (SDMT; Smith, 1991) , and Trail Making Test (TMT; Reitan, 1955 Reitan, , 1958 .
Clinical measures were included that (a) measure variables shown to relate to neuropsychological functioning and antisocial behavior; and (b) have exhibited satisfactory psychometric properties, particularly within justice-involved samples. The clinical measures included in the current study assessed attention-deficit/hyperactivity disorder (Barkley Adult ADHD Rating Scale [BAARS-IV] Self-Report forms for Childhood Symptoms and Current Symptoms; Barkley, 2011) , depression (Beck Depression Inventory-II [BDI-II]; Beck, Brown, & Steer, 1996) Bogner & Corrigan, 2009) . (Additional measures were administered to assess clinical variables related to the larger study focused on the ability of neuropsychological measures to predict antisocial behavior (i.e., antisocial personality disorder, psychopathic personality, and trait anger). These measures are not considered part of the current manuscript and will not be discussed further.) Procedure Individuals arriving at the community correctional facility were selected for invitation to participate in the current study using a random numbers table. Interested individuals received a brief screen to ensure eligibility for the study. Interested individuals who were determined to be eligible to participate then completed comprehensive informed consent procedures. Consented participants were verbally administered a demographic questionnaire, and completed a screening measure of reading level (WRAT4 Word Reading subtest) to ensure remaining eligibility criteria were met. Participants who satisfied inclusion and exclusion criteria were administered the battery of neuropsychological (same session) and clinical measures (separate session).
Graduate-level research assistants with significant training and experience in neuropsychological, psychological, and correctional assessment were trained to administer the current battery with a high degree of competency, and subsequently completed data collection for the current study. A team of experienced forensic psychologists and neuropsychologists board certified through the American Board of Professional Psychology provided training and supervision. Quality assurance was completed by the first author on all scores during data entry. Relevant neuropsychological and clinical measures were administered in a randomized order to ensure confounds related to participant motivation, reactivity, and withdrawal were balanced across measures. Participant performance validity was assessed through behavioral observation to capture and address obvious signs of suboptimal effort, engagement, or motivation during study sessions, and through embedded performance validity measures (see Results).
Results
Preliminary analyses were conducted on all data for further quality assurance purposes, and to assess for potential outliers. No significant outliers were found. The following sections present demographic analyses of the current sample, and a comparison of the current sample to existing normative data. Preliminary data are then presented based on the current sample.
Descriptive Analyses
The average age of participants was 33.71 years (SD = 10.75). Participants identified themselves as Black or African American (n = 53, 56%); White or Caucasian (n = 26, 27%); Hispanic, Latino, or Spanish (n = 18, 19%); American Indian or Native Alaskan (n = 7, 7%); Asian or Asian American (n = 1, 1%); and Other (n = 7, 7%). Participants could identify themselves as multiple races or ethnicities. The entirety of the study sample identified themselves as men (n = 95, 100%). As such, the current study sample appeared to differ from relevant correctional populations during the same general time period in terms of age (i.e., M = 37.8, SE = 0.6, t(94) = −3.71, p < .001, d = 0.54; BJS, 2016a), cultural identity (i.e., 37% Black, 32% White; 22% Hispanic, and 9% Other; calculated from BJS, 2015a), and gender identity (i.e., 7% female; calculated from BJS, 2015a).
Participants identified themselves as right-hand dominant (n = 74, 78%) or left-hand dominant (n = 10, 11%) (handedness was not identified for n = 11, 12%). Participants reported an average of 11.92 years of education (SD = 1.49 years). Educational quality (as assessed; Manly, Jacobs, Touradji, Small, & Stern, 2002) was in the low average to average range (WRAT4 Word Reading Standard Score, M = 88.43, SD = 8.43). Participants identified their dominant language as English (n = 88, 93%), Spanish (n = 5, 5%), or Other (n = 2, 2%), including Italian (n = 1, 1%) and Urdu (n = 1, 1%). No participants included in analyses reported lack of proficiency in comprehending spoken English or written English, or performed in the very low range (z < −2.0) on a measure of single English word reading (WRAT4 Word Reading).
Participants reported experiencing no visual impairment (n = 78, 82%) or corrected visual impairment (n = 17, 18%). No participants reported uncorrected visual impairment or blindness. Participants reported experiencing no hearing impairment (n = 90, 95%) or corrected hearing impairment (n = 5, 5%). No participants reported uncorrected hearing impairment or deafness. Three participants (3%) reported experiencing upper extremity impairment, including dominant arm nerve damage due to injury (n = 1, 1%), dominant arm intermittent numbness (n = 1, 1%), and non-dominant arm situational numbness secondary to diabetes (n = 1, 1%). No participants reported experiencing upper extremity impairment significantly influencing range of motion in the digits, hands, or arms.
The majority of participants endorsed a history of TBI (n = 69, 73%), as defined by the OSU TBI-ID (Bogner & Corrigan, 2009) . Participants who endorsed a history of TBI were further categorized into possible mild TBI (no loss of consciousness [LOC] ; n = 22, 23%), mild TBI (LOC shorter than 30 min; n = 29, 31%), moderate TBI (LOC 30 min to 24 h; n = 11, 12%), or severe TBI (LOC longer than 24 h; n = 7, 7%). Further, participants who endorsed a history of TBI reported experiencing no LOC (n = 22, 23%), a single instance of TBI with LOC (n = 31, 32%), or multiple instances of TBI with LOC (n = 16, 17%; range = 2-8).
Thirteen participants (14%) identified themselves as having a diagnosis of a behavioral health disorder. Specifically, participants identified themselves as having current diagnoses of ADHD (n = 1, 1%) and tic disorder (n = 1, 1%), as well as histories of anxiety (n = 4, 4%), bipolar disorder (n = 3, 3%), depression (n = 3, 3%), post-traumatic stress disorder (PTSD; n = 2, 2%), ADHD (n = 1, 1%), and "schizophrenia" (reported symptoms related solely to substance use; n = 1, 1%). Participants could report multiple diagnoses of mental illness. The majority of participants was unlikely to meet diagnostic criteria for ADHD (n = 87, 92%) and a minority was likely to meet diagnostic criteria (n = 2, 2%), based on childhood and current symptoms. The average BAARS-IV ADHD Total Score for participants was 23.84 (SD = 6.90, Median = 22) for adult symptoms, and 31.12 (SD = 11.41, Median = 27) for childhood symptoms. On a self-report measure of depression symptoms (BDI-II), participants scored in the minimal range (n = 68, 72%), mild range (n = 19, 20%), moderate range (n = 4, 4%), and severe range (n = 2, 2%). No participants reported a current diagnosis of major psychotic or mood disorder. No participants identifying as having a current or prior diagnosis of mental illness scored in the moderate or severe range for depression symptoms, and no participants scoring in the moderate or severe range for depression symptoms identified themselves as having a current or prior diagnosis of mental illness.
Participants were assessed for history of substance use using two measures. The TCUDS II assessed drug-related problems consistent with a diagnosis of drug dependence over the 12 months prior to incarceration, and was completed by correctional institutional staff in a large group format. Per the TCUDS II, the majority of participants reported no significant drug-related problems (n = 74, 78%) and a minority reported significant drug-related problems (n = 21, 22%). The SSI-SA assessed risk for substance abuse based on behaviors over the 6 months prior to incarceration, and was completed by research personnel in an individual format. Per the SSI-SA, participants were categorized as none/low risk (n = 54, 57%), minimal risk (n = 21, 22%), or moderate/high risk for substance abuse (n = 14, 15%).
Participants were assessed for trauma exposure using two measures. Per the LSC-R, participants reported experiencing an average of 8.61 stressful life events (SD = 5.74) consistent with the diagnostic criteria of PTSD (LSC-R weighted score: M = 17.75, SD = 10.83). Per the PCL-C, the majority of participants was unlikely to meet diagnostic criteria for PTSD (n = 85, 90%) and a minority was likely to meet diagnostic criteria (n = 5, 5%), based on interpretations using both the total severity score and symptom cluster responses. The average PCL-C score for participants was 26.76 (SD = 8.67, Median = 24).
Neuropsychological Performance
Performance validity. To assess performance validity in the current sample, preliminary analyses were conducted using empirically derived cutoff scores for the TMT (Iverson, Lange, Green, & Franzen, 2002) and verbal fluency tasks (FAS and Animals; Sugarman & Axelrod, 2015) . These indices have demonstrated good specificity in detecting poor performance validity in general clinical samples, but have yet to be specifically validated in justice-involved samples. Participants were flagged for potential invalid performance if they scored beyond the recommended cutoff scores on Trails A (i.e., greater than or equal to 63 s; n = 0), Trails B (i.e., greater than or equal to 200 s; n = 3), FAS (i.e., fewer than 18; n = 4), or Animals (i.e., fewer than 13; n = 4). Two participants (2%) scored beyond recommended cutoff scores on two or more embedded indices. Further analyses of these individuals suggested that their below-expected performance on these indices may have related more to an interaction of language-based task demands and salient demographic factors (i.e., Spanish and Urdu language dominance), rather than to poor engagement, effort, or motivation per se (Salazar, Lu, Wen, & Boone, 2007 ; see also Gasquoine, Weimer, & Amador, 2017) . No participants were therefore removed from data analyses due to invalid performance.
Neuropsychological measures. Table 1 presents descriptive statistics for the relevant neuropsychological measures. To investigate the performance of the study sample relative to existing normative data, a series of significance tests (one-sample t-tests) and effect size calculations (Cohen's d) were performed whereby the study sample was compared against normative data for relevant screening and neuropsychological measures. Participants' performance was statistically and meaningfully different from published, commonly used norms on the majority of measures (Table 1) . Due to the limitations of one-sample t-tests and to further inform clinical decision-making in forensic and neuropsychological assessment, Table 2 presents the proportion of the study sample performing in the significant impairment range relative to normative data based on several clinically relevant criterion values (i.e., z < −1.0, −1.5, and −2.0).
Preliminary data
Based on the previously presented demographic and clinical differences between justice-involved men and existing normative samples (i.e., age, cultural identity, learning deficits, ADHD, TBI, trauma exposure, substance use), and the significantly lower performance scores demonstrated by the current sample when compared to existing normative data (Table 1) , it appears that justice-involved men may represent a distinct neuropsychological population that require separate normative data to aid in clinical description and diagnosis. To that end, analyses were conducted to identify significant sources of performance variance in the current sample to guide the stratification of preliminary data. The relevant predictor variables included in the analyses were age, as well as cultural identity and educational attainment (Cagigas & Manly, 2014; Manly, 2008) . The dependent variables were the raw scores on the neuropsychological measures listed in Table 2 . Additional demographic and clinical variables were discussed but ultimately rejected due to a variety of considerations (see Discussion for more information).
Cultural identity was recoded into Black/African American (n = 44, or 46%), White/Caucasian (n = 23, or 24%), Hispanic (n = 13, or 14%), and mixed minority (n = 15, or 16%). Individual one-way ANOVAs with post hoc analyses (Tukey's HSD) were performed. The only significant and meaningful difference was observed on the CWIT Condition 3, F(3) = 2.88, p = .04, specifically between participants who reported White/Caucasian (n = 21, M = 49.95, SD = 12.95) and Mixed Minority cultural identities (n = 15, M = 63.87, SD = 21.17) (p = .04, d = 0.83). No additional significant (p > .05) or meaningful differences (d < 0.30) were found. These results are not consistent with prior evidence of cultural differences in neuropsychological performance (Cagigas & Manly, 2014; Manly, 2008) . Nonetheless, cultural identity was not selected to stratify the preliminary data from the current sample.
The remaining predictor variables of age and educational attainment were investigated through an iterative process. First, correlational analyses demonstrated that age, but not educational attainment, was significantly related to the majority of the dependent variables (Table 3) . Educational attainment was therefore not selected to stratify the preliminary data from the current sample.
Next, a series of linear regression analyses were conducted with age as the independent variable and the neuropsychological measures as the dependent variables. Age significantly and meaningfully predicted several of the dependent variables (Table 3 ). The relevant histograms and scatterplots were investigated to determine possible stratification ranges for age, with 40 years appearing to be the most salient cutoff across measures. Follow-up independent samples t-tests comparing individuals reporting ages less than 40 years and 40 years or greater demonstrated significant (p < .05) and meaningful differences (d > 0.50) between these groups on some, but not all of the relevant dependent variables (i.e., BADS, PMT, SDMT, WASI-II MR; Table 3) . Table 4 presents summary data for the present sample of justice-involved men on selected neuropsychological measures. Age-stratified data are provided for measures that demonstrated a significant and meaningful age effect. Note: Animals = Animals task (Tombaugh, Kozak, & Rees, 1999) ; BADS = Behavioral Assessment of Dysexecutive Syndrome (Wilson et al., 1996) ; CWIT = Color-Word Interference Test (Delis, Kaplan, & Kramer, 2001 ); DEX = Dysexecutive Questionnaire (Wilson et al., 1996) ; FAS = FAS task (Tombaugh et al., 1999) ; PMT = Porteus Maze Task (Porteus, 1959 (Porteus, , 1965 ); Ruff 2&7 = Ruff 2 & 7 Selective Attention Test (Ruff et al., 1992) ; SDMT = Symbol Digit Modalities Test (Smith, 1991) ; TMT = Trail Making Test (Tombaugh, 2004) Comparisons for Ages 55 -59 and Ages 60 -64 excluded due to low sample sizes (n = 2 and 3, respectively).
Discussion
Neuropsychological expertise has played an increasing role in the United States legal system. Valid interpretations drawn from neuropsychological evidence in criminal forensic contexts require normative data that are representative of justiceinvolved individuals. However, justice-involved individuals appear to represent a distinct neuropsychological population that is not well represented by current normative data. The current study aimed to examine the use of selected neuropsychological assessment measures with justice-involved men through descriptive analysis, statistical and clinical comparison, and the development of preliminary data.
Descriptive analyses demonstrated the demographic and clinical diversity of this sample of justice-involved men. Based on the results of these analyses, practitioners would do well to assess for substance use, TBI, and trauma exposure in their clinical interviews when working with justice-involved individuals-both prior to and during their current institutionalization. These experiences appear prevalent in this population, and can have a significant impact on the conceptualization of clinical and neuropsychological data in an assessment context. As in other clinical settings, justice-involved individuals may not be willing or able to discuss this content with evaluators, such that sole reliance on self-report for this information may lead to incomplete clinical conceptualization and decision-making.
Inferential statistical analyses, effect size calculations, and clinical analyses demonstrated that this sample of justiceinvolved men performed significantly lower, and with disproportionate rates of impairment than commonly referenced normative samples across neuropsychological measures of intellectual functioning, attention, verbal fluency, and executive functioning. Results suggest that applying these commonly referenced normative data within the neuropsychological assessment of justiceinvolved individuals may lead practitioners to imprecise clinical conceptualization, and place them at higher risk for rendering opinions that are deemed insufficient or invalid by the retaining legal parties or triers of fact. Preliminary data were therefore developed to inform the use of selected measures in the neuropsychological assessment of justice-involved men. It is hoped that the descriptive and preliminary data presented here will be of service to neuropsychological practitioners engaging in clinical and forensic practice with justice-involved populations. These data are not presented to replace the use of the commonly referenced normative samples for the selected measures in forensic neuropsychological assessment. Indeed, using the current data to the exclusion of the previously published, broad-based normative data may be inconsistent with best clinical and forensic practice. This is particularly true in forensic cases requiring the comparison of the client's performance against established expected levels to help answer the ultimate issue, either directly (e.g., by describing the functional-legal capacities associated with competency to stand trial) or indirectly (i.e., by rendering specific clinical diagnoses). These processes may be aided by the addition of group-specific normative comparison, however, which would give the clinician the opportunity to compare their client's performance against what might be expected broadly (i.e., using standard norms) and with respect to their peers (i.e., using group-specific norms). This deeper analysis appears to be useful in both the clinical sense with respect to clarifying the level of impairment and suggesting potential etiological factors, and in a forensic sense with respect to the probative value and helpfulness of neuropsychological evidence in criminal legal decision-making.
Further, differences in the performance of justice-involved individuals and extant normative samples are likely multifactorial, and therefore are unlikely to be fully captured or approximated using extant group-specific norms based on single factors such as TBI, substance use, trauma, and ethnic diversity. This appeared partially supported by the significant differences observed between the current sample and both the control and patient groups on the BADS, and the lack of a significant performance variance in the current sample based on cultural identity alone. Therefore, the presented descriptive and preliminary data may prove useful for practitioners as a supplement to both broad-based and group-specific normative data in forensic cases requiring relative comparisons of the client against justice-involved individuals with similar cultural and clinical backgrounds (e.g., risk assessment and sentencing), and in the development of appropriate treatment recommendations for clients involved in the justice system (e.g., competency restoration and risk management).
The current results have further implications for researchers interested in further investigating the neuropsychological performance of justice-involved individuals. Empirical implications are discussed in the context of the limitations associated with the current study. No statistical corrections were made due to the exploratory nature of these analyses and the addition of effect size calculations. 
Limitations and Future Directions
The preliminary nature of the presented data is the result of several significant limitations to the current study. The current sample was relatively small compared to most normative studies, particularly in certain age and education subgroups. Further, the current sample was recruited from a single site that had administrative entry criteria regarding security level (i.e., minimum), criminal history (i.e., no arson or sexual offenses) and length of time until parole eligibility (i.e., 24 months or less). These characteristics restricted the population from which participants were recruited, and potentially the generalizability of the current results to general justice-involved populations. The presented differences between the study sample and relevant correctional comparison populations on several demographic variables appears to partially support this concern. Future research may improve upon the current study by developing normative data based on larger samples from multiple sites that are more representative of the United States correctional population (i.e., local, state, and federal institutions), and criminal justice population in general (e.g., pre-trial, post-conviction, probation, and parole).
That participants self-selected into the study raises further concerns about the representativeness of the current sample. Specifically, based on the characteristics of the individuals who were not interested or excluded from participating, it appears likely the current results represent an overestimation of the performance of justice-involved men on the selected neuropsychological measures. Working with correctional institutional authorities to incorporate neuropsychological measures within standard intake procedures may yield results that are closer to the true level of functioning of justice-involved individuals, provided that relevant ethical and review authorities determine that doing so would not produce heightened risk to the potential participants.
Given the exclusion criteria for the current study, the descriptive results and preliminary data may not represent woman, individuals with major psychotic or mood disorder, individuals with significant sensory or motor impairments, or individuals who are not fluent in English involved in the criminal justice system. Future research would do well to investigate these populations to aid in the ethical and valid provision of neuropsychological assessment services with all justice-involved individuals. This is particularly relevant given the increasing demographic and clinical diversity of individuals involved in the United States criminal justice system (BJS, 2015a (BJS, , 2015b (BJS, , 2016b (BJS, , 2016c , and trends in clinical neuropsychological practice in general (American Academy of Clinical Neuropsychology, 2016).
Additional limitations relate to data collection and analysis. First, evaluation of performance validity is an essential component to contemporary neuropsychological assessment (Bush et al., 2005; Heilbronner et al., 2009) , particularly in forensic settings (Mittenberg, Patton, Canyock, & Condit, 2002) . Performance validity was assessed in the current study by several embedded indices, which suggested suboptimal performance validity was not a significant concern in the current sample. The assessment of performance validity would have been further strengthened through the inclusion of commonly used standalone measures and embedded indices of performance validity (Martin, Schroeder, & Odland, 2015; Schroeder, Martin, & Odland, 2016) . Also, no symptom validity measures were included to assess for other types of suboptimal performance that may have negatively affected the current results. Future research into the neuropsychological performance of justice-involved would therefore do well to include a comprehensive and multi-method assessment of performance validity incorporating observation, standalone measures, and embedded indices of cognitive, symptom, and other performance validity.
Substance use and abuse is of significant concern within justice-involved populations, and can have a significant impact on neuropsychological functioning. Participants' substance use histories were not comprehensively assessed in the current study, which limited the ability to empirically investigate their impact on the results and preliminary data. Future researchers may consider conducting a comprehensive, independent assessment of participants' prior substance use and abuse using both qualitative and quantitative methods to aid in the further investigation of this salient variable on neuropsychological performance among justice-involved individuals.
Educational attainment has been shown to significantly relate to neuropsychological performance within culturally diverse populations (Manly et al., 2002) , and intellectual functioning and ADHD have been shown to significantly relate to executive functioning deficits within antisocial populations (Ogilvie et al., 2011) . These variables may have represented significant sources of performance variance in the current sample to further guide the stratification of the preliminary data. Educational attainment was preliminarily dropped from consideration due to inherent difficulties in operationalizing this variable within standard neuropsychological assessment. Nonetheless, future research may consider investigating the relationship between educational attainment and neuropsychological performance among justice-involved individuals in a comprehensive and applicable manner.
Possible stratification of the preliminary data by other demographic and clinical variables was not investigated due to several theoretical and logistical considerations. Clinical data such as trauma exposure and substance use appear to be rarely used for stratification purposes. Specific learning deficits were not assessed in the current study. Further, intellectual functioning, ADHD symptomatology, and history of TBI were assessed in the current study using abbreviated screening measures (i.e., WASI-II two subtest version, BAARS-IV, and OSU TBI-ID, respectively) that were not considered robust enough to guide potential stratification of the preliminary data. Future research may therefore consider incorporating comprehensive, multimethod measurement approaches of intellectual functioning, ADHD, and TBI to better account for these potentially salient variables.
Finally, the measures included in the current study are not representative of common test use among neuropsychologists generally (Rabin, Barr, & Burton, 2005; Rabin et al., 2014) or in forensic contexts (LaDuke, Barr, Brodale, & Rabin, 2016) . Given the importance of general acceptance and the use of well-validated methods to the admissibility of expert evidence within the United States legal system (Daubert v. Merrell Dow Pharmaceuticals, Inc., 1993; Frye v. United States, 1923 ; see also Kaufmann, 2008) , future research should focus on providing data related to the performance of justice-involved individuals on valid measures commonly used by neuropsychologists in their forensic practice. Doing so will aid in furthering our clinical and empirical understanding of this important population, and directly enhance the practice of forensic neuropsychological assessment as well.
Conclusion
Justice-involved men appear to represent a distinct neuropsychological population. Group-specific normative data will help ensure opinions about these individuals are relevant, valid, and legally admissible. Further research is needed to provide comprehensive normative data for justice-involved individuals, and to continue to develop the role of neuropsychological assessment within criminal legal decision-making.
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